It has been noted that steroid diabetes occurs more frequently in patients with liver disease and patients with blood disease than in those without such diseases during treatment of glucocorticoid (Yamagata and Goto, 1963) . We have also reported that glucosuria during administration of glucocorticoids was often noted in patients with liver disease, especially in the acute stage of liver damage (Oji, 1963b; Oji and Wada, 1963) .
It is known that the diabetes produced by glucocorticoids in characterized by a marked increase in gluconeogenesis.
However, a particular effect on gluconeogenesis in the demaged liver has not been recognized.
Therefore, in the present study, the influence of cortisone upon gluconeogenesis was investigated with DL-alanine-1-C14 in rat with acute or chronic carbon tetrachloride poisoning. 
MATERIALS AND METHODS

RESULTS
Studies on the incorporation of C14 from DL-alanine-1-C14 into blood glucose and liver glycogen in normal rats and rats with CCI4 liver damage are summarized in Table  1 . The incorporation of labelled carbon from DL-alanine-I-C14 into blood glucose and liver glycogen was found to be decreased in rats with acute and chronic liver damage.
The decrease was much more marked in rats with acute CCI4 liver damage than in rats with chronic CCI4 liver damage.
Previously we recognized that the C14-incorporation into blood glucose and liver glycogen was increased diabetic rats (OE 1963a) . However, the administration of 2.5mg of cortisone for 3 days in acute CCl4 poisoning in rats caused more marked increase in C14-incorporation into blood glucose than in chronic CCl4 liver damage. Marked decrease in C14-incorporation into the liver glycogen in acute CCl4, poisoning was not improved by the administration of cortisone,although the C14-incorporation into liver glycogen was found to be increased by cortisone in livers damaged by chronic CCl4 poisoning more than in rats with acute CCl4 liver damage.
As shown in Table 1 , insulin caused further increase in C14-incorporation into liver glycogen in alloxan diabetic rats, although insulin decreases the total C14-incorporation into blood glucose in these rats. Also simultaneous administration of cortisone and insulin caused more marked increase in C14-incorporation into the liver glycogen than did cortisone alone in chronic CCl4 poisoning.
DISCUSSION
In has been reported that glucosuria was found more frequently in patients with liver disease than in those without disturbance of liver function during administration of glucocorticoid. A disturbance of carbohydrate oxidation or decreased deposition of glycogen in the liver could be factors which cause glucosuria more frequently in patients with liver damage.
An increase in gluconeogenesis might also play an important role in the formation of both glucose and glycogen in the liver after the long-term administration of glucocorticoid, as indicated by many investigators. Haynes (1962) and Eisenstein et al. (1964) suggested that glutamic-pyruvic transaminase in the liver may be a rate-limiting factor in carbohydrate synthesis from protein and glycogenic amino acids. Glucocorticoid increases activity in hepatic transaminase and stimulates the shynthesis of glutamic-pyruvic transaminase in the liver (Segal et al., 1962) .
Previously the authors reported that the activities of the hepatic glucose-6-phosphatase and hepatic transaminase were found to be decreased in rats with acute CCI4 liver damage and to be increased in rats with alloxan diabetes and steroid diabetes, compared with normal control rats. The decreased C14-incorporation from alanine-1-C14 into blood glucose and liver glycogen in rats with CCI4 liver damage, especially in rats with acute CCl4 liver damage is in accord with the enzymatic changes observed in previous studies (Oji and Wada, 1963) . The administration of cortisone in such liver damaged rats caused the increase of C14-incorporation into blood glucose, especially in acute CCl4 damage group. These damage just as in those without liver damage.
On the other hand, C14-incorporation into liver glycogen did not increase in acute CCI4 poisoning rats treated with cortisone, although cortisone caused the increase in C14-incorporation into liver glycogen in chronic CCl4 liver damaged rats than in the normal group. The latter finding may be related to the increased incidence of steroid diabetes in patients with liver damage.
